Background: Omega-3 fatty acids from fish have been shown to have favorable effects on platelet aggregation, blood pressure, lipid profile, endothelial function, and ischemic stroke risk, but there are limited data on racial and geographic differences in fish consumption.
emphasis on oily fish for patients without documented cardiovascular disease and to consider additional supplements of EPA and DHA for those with documented cardiovascular disease. 12 While it remains unclear if fish intake represents a surrogate for some other underlying healthy lifestyle factors, 13 growing evidence suggests that the benefits are the result of nutrients within fish (e.g., omega-3 fatty acids). [1] [2] [3] [4] [5] [6] [7] [8] [9] Alternatively, the act of frying fish has been associated with loss of these natural fatty acids in the fish and replacement with cooking oil. 14 Given the evidence associating fish consumption with reduced risk of ischemic stroke, [15] [16] [17] [18] [19] [20] racial and geographic differ-ences in fish consumption may represent one of the potential reasons for the racial and geographic differences in stroke incidence and mortality. 21 The objective of this study was to examine racial and geographic differences in fish consumption among men and women participating in the Reasons for Geographic and Racial Differences in Stroke (REGARDS) Study.
METHODS Study design. REGARDS is a national, population-based, longitudinal cohort study with oversampling of African Americans (AAs) and persons living in the Stroke Belt region of the United States, an area that has stroke mortality rates higher than the rest of the country. 22 REGARDS participants were selected from commercially available lists (Genesys). A letter and brochure informed participants of the study and the upcoming phone call. During the call, verbal consent was obtained and a 45-minute questionnaire was administered. The telephone response rate was 33% and the cooperation rate was 49% (similar to the Multi-Ethnic Study of Atherosclerosis, which had a 39.8% participation rate among those contacted and to whom the study was explained). 23 The questionnaire included questions on demographics, previous history of cardiovascular disease, and stroke and risk factors. After the survey, we asked the participants if they would be interested in participating in an in-home examination. Approximately 70% of people agreed to allow a person to come into the home to collect blood pressure, height, and weight measures, blood, and to perform an EKG. During the in-home visit, all medications and supplements used within the past 2 weeks were recorded and these listings were coded at the coordinating center. Selfadministered questionnaires including the Block98 Food Frequency Questionnaire (FFQ) (NutritionQuest™, Berkeley, CA) were left with the participant to gather information. Participants were considered to be enrolled in the study if they completed the 45-minute telephone questionnaire and the in-person physical examination.
Standard protocol approvals, registrations, and patient consents. The study methods have been reviewed and approved by the institutional review boards of participating institutions. Written informed consent was obtained from all participants who completed the in-home visit.
Dietary assessment. This FFQ has been used extensively in
the National Health and Nutrition Examination Survey (NHANES III) cohort and was validated in a population similar to REGARDS. It is an 8-page document that assesses usual dietary intake over the past year. The 5 questions specific to fish intake were the following: 1) How often do you eat oysters? 2) How often do you eat other shellfish like shrimp, scallops, or crabs? 3) How often do you eat tuna, tuna salad, or tuna casse- The study had an active tracking process to contact participants to return languishing questionnaires. Completed forms were received back from 72% of participants. After excluding the top and bottom 1% of total energy (kcal) intake and any individuals who did not answer 85% or more of the questions on the FFQ (n ϭ 8,564), the primary analysis cohort included 21,675 participants of the 30,239 enrolled.
Measurements and variables. One serving of fish is equivalent to 3 ounces. 24 Fish intakes were calculated as the frequency of intake multiplied by the specified portion size. Adequate intake of nonfried fish was defined as consumption of Ն2 servings per week, modified from the AHA guidelines. 12 Fish intakes included intakes of shellfish such as shrimp, scallops, and crabs, tuna including tuna salad and tuna casserole, oyster, fried fish, or fish sandwich, and other nonfried fish. Total fish consumption is the sum of all fish intake and nonfried fish consumption is the sum of all fish intake excluding the fried fish or fish sandwich. Fish oil supplements were composed of any medications, vitamins, or supplements under the names omega-3, fish oil, eicosapentaenoic acid, docosahexaenoic acid, Lovaza, or linolenic acid. Factors including age, sex, race, region, education, and income, body mass index (BMI) categories based on Centers for Disease Control and Prevention guidelines for adults, and energy intake in calories were also considered as potential covariates.
Statistical analyses. All statistical analyses were performed using SAS 9.1.3; level of significance was assessed at ␣ ϭ 0.05. Descriptive characteristics comparing frequencies were assessed using Pearson 2 statistics. Analysis of variance was used to test for differences in fish consumption adjusting for energy intake. All tests of associations were assessed by 2 statistics. Logistic regression models were used to calculate odds ratios (ORs) in multivariable models and the ORs confidence intervals (CIs) were adjusted using the Wald statistic.
RESULTS
Of the study participants (n ϭ 21,675), 34% were AA, 56% were female, 56% lived in the Stroke Belt, 74% were overweight (BMI Ն25.0), and mean (SD) age was 64.9 (9.26) years (table 1) . Comparison of the study participants with those excluded from this analysis revealed that those excluded were more likely to be female, black, older than 75 years, obese, to live outside of the Stroke Belt and Buckle, and to have less than a high school education than our primary analysis cohort (data not shown). Energy-adjusted weekly servings of fish and daily omega-3 fat intakes are shown in table 2 stratified by race and region. Total mean servings of fish consumed per week were higher in AA than white subjects (2.42 vs 1.89, p Ͻ 0.0001), which included intakes predominantly from fried fish (0.96 vs 0.47, p Ͻ 0.0001). Total mean servings of nonfried fish consumed per week were similar for AA and white subjects although AA subjects had lower mean intakes of omega-3 fatty acids than white subjects, 1.59 vs 1.61 g per week ( p Ͻ 0.0121). Only 1,329 (6%) participants reported current use of fish oil supplements, including 5.1% of white subjects and 1.0% of AA subjects ( p Ͻ 0.0001).
Geographic differences in fish consumption were also found. Total mean servings of fish consumed per week were lower in study participants living in the Stroke Belt and Stroke Buckle than those living elsewhere ( 
DISCUSSION
Our cross-sectional study found that while AA subjects consumed more total fish than white subjects, most of the additional consumption was in the form of fried fish. In addition, participants living in the Stroke Belt and Stroke Buckle were less likely to consume Ն2 weekly servings of nonfried fish but more likely to consume Ն2 weekly servings of fried fish than those living elsewhere. These differences remained evident even after adjusting for potential confounders including age, gender, education, income, race, and total energy intake.
Our findings are consistent with racial and geographic differences in fish consumption previously reported from the Foods of Our Delta 2000 study and a small community-based study. 25, 26 The only other national study to evaluate racial differences in fish consumption in the United States was NHANES III, which found that white and AA adults below 60 years obtained similar percentages of their total daily protein from fish though older AA subjects (Ն60 years) had higher percentages of protein derived from fish intake compared with white subjects. 27 The benefits of fish consumption may be related to the type of fish and cooking methods. While all fish contain EPA and DHA, the quantities vary among and within species depending on their diet and if the fish are wild or farm-raised. Fatty fish such as salmon, herring, and mackerel have significantly higher EPA and DHA content than lean fish such as cod and haddock. 28 Farm-raised catfish have less EPA and DHA than do wild catfish. In the United States, most fish served fried tends to be from lean species. 12 In addition, the act of frying fish has been associated with loss of natural fatty acids in the fish and replacement with cooking oil. 14 For these reasons, we defined adequate fish intake based only on nonfried fish, a modification of the AHA guidelines, which advise Ն2 servings per week of preferably oily fish but do not specify the cooking method.
Limitations of our study include the crosssectional design which cannot account for dietary changes over time. While the use of a FFQ allows for measurement of usual and long-term dietary intakes of individuals, disadvantages include its inaccuracy of absolute intakes and lack of detail regarding specific foods consumed. Additionally, we were unable to directly measure fatty fish intake from the FFQ. Finally, it is difficult to speculate how the results may or may not have been different if all REGARDS Study participants had completed their FFQs. Abbreviations: CI ϭ confidence interval; OR ϭ odds ratio. a Adjusted for age, sex, education, income, race, region, and caloric intake. b Based on analysis of maximum likelihood estimates.
